THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS
instruments used have varied considerably in published studies, making a comparison of the results tentative Wéry, Karila, De Sutter, & Billieux, 2014) .
Indeed, despite the increase in studies on Internet-related disorders and, to a lesser extent, problematic OSA, the diagnostic criteria are still under debate and assessment tools are highly heterogeneous (in terms of both symptom coverage and psychometric quality; Griffiths, King, & Demetrovics, 2014; Kuss, Griffiths, Karila, & Billieux, 2014) . Several screening instruments have been developed to assess Internet-related disorders, but the Internet Addiction Test (IAT; Young, 1998 ) is one of the most frequently used. The IAT consists of 20 items that measure the symptoms associated with excessive use of the Internet (e.g., preoccupation with the Internet, increased anxiety when off-line, impairment in real-life functioning; see Young, Pistner, O'Mara, & Buchanan, 1999) .
Despite the wide adoption of the scale, however, its psychometric properties are still debated, particularly because the studies testing its factorial structure and validity are limited and have obtained mixed results (Faraci, Craparo, Messina, & Severino, 2013; Pawlikowski, Altstötter-Gleich, & Brand, 2013) . On the whole, existing validation studies performed on the IAT showed a six-factor solution (Widyanto & McMurran, 2004) , a three-factor solution (Chang & Law, 2008) , a two-factor solution (Barke, Nyenhuis, & Kröner-Herwig, 2012; Faraci, Craparo, Messina, & Severino, 2013; Jelenchick, Becker, & Moreno, 2012; Korkeila, Kaarlas, Jääskeläinen, Vahlberg, & Taiminen, 2010; Watters, Keefer, Kloosterman, Summerfeldt, & Parker, 2013) , or a one-factor solution (Faraci et al., 2013; Khazaal et al., 2008; Korkeila, Kaarlas, Jääskeläinen, Vahlberg, & Taiminen, 2010) . The heterogeneity of these results can be attributed to the fact that many studies used this scale in various settings with a diversity of participants (e.g., different ages, nationalities; Faraci et al., 2013) .
Moreover, some studies relied only on exploratory factor analyses (EFAs), whereas others used a combination of EFA and confirmatory factor analysis (CFA). In addition, different THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS researchers used different item-reduction techniques when conducting factor analyses, which influenced the number of factors extracted and had a negative impact on the generalization of these findings (Watters et al., 2013) .
Faced with the "psychometrical chaos" and inconsistent results among existing studies, Pawlikowski et al. (2013) recently developed a short version of the IAT (s-IAT).
Items with low factor loadings (<.50) and/or high loadings on more than one factor (>.20) were removed from the original scale (i.e., Items 4, 5, 7, 10, 11, and 12) . Two supplementary items (Items 8 and 3) were excluded because of content overlap with items that had higher loadings. Pawlikowski et al. (2013) also justified the removal of several items because they were outdated and needed to be updated (e.g., Item 7 refers to checking email, but communication has now extended to other applications such as Facebook or Skype). After excluding the aforementioned items, the researchers retained 12 items drawn from the 20-item version of the IAT. The factorial structure of the short IAT (s-IAT) was established by using a combination of EFA and CFA on two independent samples, which validated a two-factor model. The two factors were labeled "loss of control/time management" (six items) and "craving/social problems" (six items).
Another limitation of the original IAT is that it does not take into account the type of online activity practiced. Accordingly, encouragement has grown in recent years for the development of screening questionnaires that target specific forms of Internet usage (e.g., OSAs or online games) (Kuss et al., 2014; Pawlikowski et al., 2013; Starcevic, 2013) . In this vein, the original (20-item) version of the IAT has recently been adapted to evaluate addiction to online role-playing games (Billieux, Thorens, Khazaal., Zullino, Achab, & Van der Linden, 2015; Chan & Rabinowitz, 2006; and to online sexual activities (Brand, Laier, Pawlikowski, Schachtle, Scholer, & Altstotter-Gleich, 2011) .
Interestingly, Laier and colleagues conducted several studies by using a German version of THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS the s-IAT specifically adapted to assess problematic involvement in OSA (s-IAT-sex; see Laier, Pawlikowski, Pekal, Schulte, & Brand, 2013; Laier, Pekal, & Brand, 2014 ). The German s-IAT-sex was found to have good overall internal consistency, with a Cronbach's  coefficient of between .84 and .91 (Laier et al., 2013 . However, the factorial structure of the s-IAT-sex remains unexplored, even though relied on the two-factor model established for the s-IAT by Pawlikowski et al. (2013) .
The goal of the present paper was to investigate the psychometric properties of a French version of the s-IAT adapted to OSAs (s-IAT-sex; 12 items) in a sample of men. The study focused on males because the prevalence of sexual addiction is higher in men than in women, the estimated ratio of sexual addiction being between 3 and 5 men to each woman (Black, Kehrberg, Flumerfelt, & Schlosser, 1997; Carnes, 2000) . More specifically, the aims of the current investigation were (a) to establish the factor structure of the s-IAT-sex by using 
Method

Participants and Procedure
The study consisted of a survey that was accessible online and was circulated on a university messaging service, social networks, research networks, and sexuality-related forums. Inclusion criteria were French-speaking men who were aged 18 years and older. All participants were informed about the study and gave online consent before starting the online survey. Anonymity of the participants was guaranteed (no personal data or Internet Protocol
[IP] address was collected). No compensation was given for participating in the study. The Louvain, approved the study protocol. A total of 401 men who used OSAs participated in the study. Some questionnaires included in the survey did not relate to the current study and will be presented elsewhere. All participants included in the current study completed the French version of the s-IAT-sex in its entirety.
The participants answered sociodemographic questions about age, nationality, education, occupation, sexual orientation, and relationship status. The mean age of the participants was 28.74 years (SD = 8.80, range 18-72 years). Most respondents had a bachelor's or master's degree (82.8%), and most were active workers (43.5%) or students (49.3%). Sixty percent were in a relationship, and most were heterosexual (88.5%). In addition, the participants estimated their weekly OSAs time (n = 394 due to missing data).
The mean frequency of weekly OSAs use was 3 hr (SD = 4.62 hr, range 5 min to 33 hr; see Table 1 ).
They also evaluated their OSAs on a 5-point Likert scale ranging from 1 (never) to 5 (very often) (n = 388 due to missing data). The following sexual-related online activities were reported (i.e., if participants answered being at least "rarely" involved in a specific OSA during the last 3 months): 99.2% of the sample viewed pornographic pictures or films, 68% searched for sex-related information, 65.2% read online advice regarding sexual practices, 37.4% read pornographic literature, 31.7% looked for love contacts, 25.5% looked for off-line sexual contacts, 24.7% watched live sex shows via webcam, 24.2% engaged in sex chats, 22.2% looked for online sexual contacts, 19.3% engaged in sex via webcam, 18% used online sex shops, and 4.1% contacted prostitutes/sex workers. In addition, the participants completed the PATHOS , a brief instrument that measures sexual addiction (n = 363 due to missing data).
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Insert Table 1 Instruments s-IAT-sex. The s-IAT-sex is a 12-item scale used to assess subjective complaints in everyday life due to OSAs and potential symptoms of problematic OSA (see Appendices A and B for the French items and the corresponding English items). To create a French version of the s-IAT-sex, we applied a translation and back-translation procedure to 12 items of the modified version of the IAT (IAT-sex) by Brand et al. (2011), and Laier et al. (2013) . The 12 items retained were based on the s-IAT developed by Pawlikowski et al. (2013) . The terms "online" or "Internet" were thus systematically replaced by the terms "online sexual activity"
and "Internet sex sites," respectively. All items were scored on a Likert scale (never, rarely, occasionally, often, always) corresponding to scores of 1 to 5. ) is a brief instrument to screen for sexual addiction that consists of six dichotomous items. Each item assesses different criteria: (a) preoccupied with sexual thoughts, (b) feel ashamed, (c) treatment seeking, (d) hurt others because of the sexual behavior, (e) loss of control, and (f) feeling depressed after engaging in sexual behaviors. All items are scored in a yes/no format, the total score being 6 with a cutoff of 3 . The French version of the scale was developed as follows: (a) The third author of the article, with the help of an English-French bilingual translator, translated the six items of the original PATHOS into French; (b) another English-French bilingual translator translated the French version back into English; and (c) all discrepancies identified between the original PATHOS and the back-translation were discussed until a satisfactory solution was found. In the current study, the mean PATHOS score was 1.89 (SD = 1.45).
PATHOS. PATHOS
Using the cutoff score of 3 proposed by Carnes et al. (2012) , we categorized 71.6% of the THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS sample (n = 260) as healthy subjects (score <3), and 28.4% of the sample (n = 103) as having addictive sexual behaviors (score 3).
Statistical Analyses
To determine the factor structure of the French s-IAT-sex, we analyzed the covariance matrix with a confirmatory analysis computed with LISREL 8.8 (Jöreskog & Sörbom, 1996) .
Drawing upon the existing literature, we computed two different models: A one-factor model, as the IAT was originally developed as a single-scale instrument (Watters et al., 2013) , and a two-factor model inspired by the validation of the s-IAT .
According to Pawlikowski et al. (2013) , the two extracted factors correspond to "loss of control/time management" and "craving/social problems." Goodness of fit was tested with χ 2 (a nonsignificant value corresponds to an acceptable fit). However, χ 2 is known to increase with sample size, and Byrne (1994) Internal consistency was calculated with Cronbach's  (Brown, 2006 ). Pearson's correlations were then conducted to evaluate the relationship between the score on the s-IAT-sex and time spent online per week for OSAs, as well as between the score on the s-IAT-sex and that on the PATHOS. Pearson's correlation was also used to evaluate the effect of OSAs on the score for the s-IAT-sex. According to Cohen (1988) , a correlation between 0.10 and 0.30 corresponds to a small effect, between 0.30 and 0.50 to a medium effect, and above 0.50 to a large effect.
Correlations were calculated with 95% confidence intervals.
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Results
Confirmatory Factor Analysis (CFA)
A Skewness and Kurtosis test indicated that multivariate normality was not respected (p<.001). Consequently, all CFAs analyses were computed using a Diagonally Weighted Least Square method of estimation suited for non-normal data.
CFA was computed on the 12 items of the s-IAT-sex. Two models were tested: a onefactor model and a two-factor model. The covariance matrix between all items is provided in In addition to the fit indices, the chi-square difference test for nested models (Brown, 2006) showed that the two-factor model (Model 2) is superior to the one-factor model (Model 1; χ 2 diff = 82.914, df diff = 1, p < .001).
Insert Table 2 Insert Table 3 Insert Figure 1 THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS Descriptive Statistics, Internal Consistency, Reliability, and Correlation Among All
Facets of the s-IAT-sex
Descriptive results and intercorrelations between the s-IAT-sex factors are reported on Table 4 . Internal consistency for each factor was evaluated with Cronbach's  coefficient, resulting in 87 for Factor 1, .76 for Factor 2, and .88 for the global scale. These values correspond to good internal consistency. The correlation between the two facets of the s-IATsex is equal to .66 (p < .01). In the current study, the mean s-IAT-sex score (12 items) was 22.11 (SD = 8.95, range 12-59).
Insert Table 4 Centiles for the Total Score and the Subscales of the s-IAT-sex 
(b) between s-IAT-sex scores and PATHOS global scores, and (c) between THE S-IAT-SEX: VALIDATION AND LINKS WITH ONLINE SEXUAL PREFERENCES AND ADDICTION SYMPTOMS
s-IAT-sex scores and all OSAs (except for "using online sex shops" and "searching for sexrelated information"). Nevertheless, using pornography, engaging in sex chats, and using sex webcam were the activities that correlated most with a high s-IAT-sex score. Interestingly, Factor 1 (loss of control/time management) correlates more strongly with partner-arousal
OSAs. This dissociation is more marked with OSAs related to searching for off-line and online sexual contacts (see Table 7 ).
Insert Table 6 Insert Table 7 Discussion
The goal of the current study was to establish the factorial structure of the s-IAT adapted to OSAs and to explore its relations with sexual addiction and types of OSAs practiced in a sample of French-speaking men. After we removed one problematic item, the CFAs showed that a two-factor model fits the data well, resulting in psychometrically sound scales characterized by good internal reliability. The two-factor structure evidenced in the current study corresponds to that previously found by Pawlikowski et al. (2013) with the original German s-IAT. The first factor corresponds to "loss of control/time management" (Items 1, 2, 3, 6, 8, and 9) . The items of this subscale assess symptoms involving the failure to control or reduce the amount of time spent online for OSAs. The second factor corresponds to "craving/social problems" (Items 4, 5, 7, 10, 11, 12) . The items of this subscale measure functional impairment associated with OSAs use (including irritation, craving and preoccupation, social impact, and mood regulation).
This study also tested how the various dimensions of the s-IAT-sex relate to actual online sexual behaviors and symptoms of sexual addiction. A significant positive correlation was found between s-IAT-sex scores and time spent online for OSAs. Similar results have
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been described in other studies (Cooper et al., 2001; Wetterneck, Burgess, Short, Smith, & Cervantes, 2012) , although not consistently . In addition, we found a significant positive correlation between s-IAT-sex scores and almost every type of OSA (except for "using online sex shops" and "searching for sex-related information"), but especially between the s-IAT-sex score and watching pornography, using sex chats, and using sex webcam. These findings are partly consistent with those from a Swedish study by Ross et al. (2012) , in which the investigators reported pornography to be the OSA that correlated most with problematic OSA. Interestingly, we also found that partner-arousal OSAs (e.g., looking
for off-line/online sexual contacts) presented higher correlations with Factor 1 than did solitary-arousal OSAs (e.g., watching pornography). A possible explanation is that partnerarousal OSAs are interpersonal behaviors (e.g., sexual games or rituals, striptease) involving the commitment of two or more individuals, which generally last longer than the compulsive search for pleasure or relief that characterizes solitary-arousal OSAs. Finally, a significant positive correlation was found in our study between s-IAT-sex scores and sexual addiction (PATHOS). Moreover, the correlations between the six items of PATHOS and the two factors of the s-IAT-sex supported convergent validity.
The current study adds to the literature by providing a psychometrically sound scale to assess problematic involvement in OSAs in the French language. This is important, as an improvement in the screening instruments for Internet-related disorders is required. For example, most previous studies have been conducted by relying only on EFAs, which brings into question the generalizability of the findings. Another strength of the current study is that it supports the validity of an instrument devoted to the assessment of a specific problematic
OSA. This assessment is in accordance with a recent proposal stipulating that disentangling the various problematic behaviors incorporated in the umbrella construct of "Internet addiction" is prerequisite for reducing the conceptual chaos that characterizes this research
field (Kuss et al., 2014) . It is worth noting that the s-IAT-sex is particularly adapted to screening for problematic OSA in the clinical context in which time-consuming questionnaires are generally banned.
Nonetheless, several limitations exist in this study. First, all of the measures were selfreport questionnaires that presume respondents are aware of and willing to report their sexual attitudes and sexual behaviors honestly. Second, the online survey method implies that the sample is self-selected, which influences its representativeness (Khazaal et al., 2014) . In our study, for example, we found a prevalence rate for sexual addiction of 28.1%, which is very high. However, it is likely that this elevated prevalence rate is at least partly explained by the fact that our study attracted individuals who felt concerned by OSAs. Third, to maintain the anonymity of the respondents, the IP addresses were not recorded. Indeed, online studies allow the collection of more respondents through the anonymity offered by the Internet, and this is especially true when using a questionnaire for stigmatized behaviors such as sexual practices. In their free comments, several respondents indicated that the anonymity of the online method encouraged honest answers. Nevertheless, we cannot formally exclude the possibility that some participants filled out the questionnaire several times, although they would gain no advantage by doing so. Fourth, our sample is composed of males only, implying that the psychometric properties of the s-IAT-sex must be confirmed in a sample that includes females. Indeed, the only previous study that used the s-IAT-sex for females did not investigate its factorial structure, although previous studies found that women tend to be interested in interactive OSAs (e.g., sexual chat), whereas men tend to be interested in visual OSAs (e.g., pornography; Cooper, Månsson, Daneback, Tikkanen, & Ross, 2003; Green, Carnes, Carnes, & Weinman, 2012) . Although we showed that the twofactor model is clearly superior to the one-factor model, the correlation between the factors is elevated and the two factors failed to clearly distinguish between the types of OSA practiced
(except for partner-arousal activities, which correlated more with the loss of control/time management factor) or the presence of sexual addiction symptoms. Moreover, despite the fit indices of the CFA indicate an acceptable model, the chi-squared test was significant, implying that the model does not fit the data to at least some degree. Further studies are thus required to reinforce the validity of the factorial structure of the French s-IAT-sex. In particular, future studies should (1) refine the wording of some items to reduce content overlap and (2) test the specific association between the factors of the s-IAT-sex and other factors that have been associated with OSAs, such as personality traits (e.g., impulsivity) or the individual motives that support involvement in OSAs (Griffiths, 2012) .
Despite these limitations, the current study showed that the French version of the s-IAT-sex is a promising instrument for assessing problematic OSA in both research and clinical practice. Indeed, one of the most important aspects of short-form development is the trade-off between reduction of assessment time and loss of validity (Smith, McCarthy, & Anderson, 2000) . In the current study, we found the French s-IAT-sex to have acceptable factorial structure. Moreover, concurrent validity of the scale was supported by relationships with symptoms of sexual addiction, types of OSAs practiced, and time spent online for OSAs.
Eventually, the internal reliability coefficient of the s-IAT-sex is near to those obtained with the original French IAT (Khazaal et al., 2008) and the original IAT-sex . Note. s-IAT-sex = short version of the Internet Addiction Test adapted to online sexual activities. 
